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(64) METHOD FOR RESTORING TIGHTNESS OF CASING STRINGS 
(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
siring* and improving to efficiency. According to method, rone of disturbed tightness of casing 
string is covered from Inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure la created due to expansion of 
self -heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplasttc material Is filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 cl. 
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(54) CHOCOB BOCCTAHOBJ1KHHH rEPMETHUHOCTH OBCAflHMX KOJIOHH 

(57} Abstract: 

Hao6}pCT ca n e otbochtch k o&iacra peticBma-wjojunjfaaBBhsx pa6or a uarrpaannw Ha noBfanneHHC 

3^4CSTHBH0CTH. CyTto KSOOpCTCBHH: CIIOC06 30BJH0HaCTCa B ncpCKpfalTBH 30BM HCTCpMtTfniHOCTH o6cajJHOfl 

KonoHHbi HuayrpH nnacTwpo4 ro a°$° pvtnpy cmoh Tpy6w, BoroTOB/iCHHofi ro TcpMonn acTHHHoro 
uaTepH&Jia, Hanpauep nojuBrancua, a K36b4To»cuoe jjaaneHHc cosjjaiOT 3a ewer pacnmpeenH 
ca&iopaatv^peBaKMD^erocfl m caMOpacraHpyoDmjcnoc« uarepaana. Haopmfep, CMTB - cmcch b3bcctkobos 
ropaux m 6ypoBbix paftoT, Korophiw 3anonnH»T Tpy6y H3 TepuonyiacTsronoro waTcpaana oepeA 
nepexpfatTKeM 30HU HerepwenniaocrB: o6camioa kojiohhu. 2 3.n. $-m*. 1 ra£n. 
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Description IOmchhic H3o6perem3i]: 

M3o6pcttskc othochtcr k o6naara pe^oBTBO-HSorumBSOHKbix pa6or (PHP), a hmchho k cuoco6aM 
DoocTanoaneBKH repuennzHocTM o6ca^m>ix kgjiohh. 

Hssecren cnoco6 BoocTaHOBnemM repMenwHocTH o6caflHbuc kojiohh, Bxjrx*iBJoaip& cnycx kojiohhm 
HaoocBO-KOMupeucopHbDC Tpy6 (HKT) muse rarrepBana HapymcifflH o6caflHOfl kojiohhw. 3a&amiBaHKc 
TaMnomapyionyrD pacrraopa o HKT npH ornpbrrou 3aTpytSH0M npocTpancrac. npmacu HKT Bbtmc 
paCTcmoro ypoonn raMnonapyiomero pacTBopa b cKBaamnc, npo^aanHBamie raktnoHHpyiom,cpo pacreopa 
3a o6ca£Hyjo KonoHHy npH 3aKpuTou 3aTpy6noM npocTpaacrBc 

Hc^ocraTKH aHanora 3axjBO*iaioTCH b tom, uto, no-nepBbix. npoflaBRa TaxnoHMpyioiucro pacroopa u 
saxonomzoe npocrpararreo BoouoxHa tojoxo no^ bucokhm H36biToqHBiw ^aancHMCM. *rro He6t3onaCHO /yin 
i^enocTHOCTH ocTanbBofl iocth ooca^nofi kohohhw, Bo-oropboc H3-3& yca^oTOocTH TawnoHHpyioiqKx 
uaTepHanoB pe3y7i t/raTHBeocTt. oncpaqafl bc npeobnnarr 50%. 

HaHoosiee 6nn3KSQ4 k roofipercHsno no TcxHHviecnofl cympocna hbtotctch cnooo6 ycTaBocstun nnacTwpH b 
mrrepaane g ercpCM Prg«iBOC T H o6ca#Hotf sonomnj ny-rcw ncpexpbiTHH 3oabi eerepuei watoon u nsnyTpH 
nnacrupeu us Mrra/rmnecxon Tpy6bi c nocn^yiocxpxu cc pacnrapeHHeu 3a nct coa^amiH rofibiromtnro 

Hc^ocTaroK tp u ce mmo cnoco6a 3aK/D0^acTCH b tow. uto roiacrupb HwnonBca B3 Mrrajuia, a aro hc 
no3oojmcT warepHan nnacrwpn aaflaanHBaTb b cehxx^ktih Tpeonmy b o6caflpoH kqttohhc 

3aAaia saKjnoqaercsi b noajraemra s^ckthbhocth peuoHTBO-HaanHmsoHHbix pa6or npn o«HOBpcueHH0u 
cmcKomH Tpyjio3aTpaT. 

nocraBncHHasi sanaoa flocraracrcH tcm, trro o cnocotie, BHjno^ajomcvt ncpcKpbinic dohw hctcpuctiwbocth 

o6caflHMX KQJTOHH TOHyTpM OTiaCTfaipCM, BbOIOJIHCHUMM B OH«C flwJwphtHpyCMOfl Tpy6bl, pacmHpCHHC 

nnacrupfl no Boeft atihhc nyreu coaflamw Brtfbiixxraoro rubjichbh. b aauecrBe ^wjwpkrapycMoa Tpy6w 
ncnom>3yKxr TpyCy H3 TepMonnacrwaHoro waTepHana. a rcrfbiTOUHoe flaB/ieane coa^axxr 3a curr 
pacnrapeHHH cojuopasorpcBajonjerocw m pacnnapynoimemcH uarepHana, xoropboi 3anonH5noT TpytSy H3 
TcpMOiuiacnnmoro MOTcpaana nqxft nepeKpuTneu 3ohu hctcpmcthmbocth o6caffHOH kojiohhw. B saucer bc 
TcpMonnacnniBoro uarepiaana wcnomoyioT nojiMOTKnen, a b Ka^ecTBC caMopasorpeBajon^rocn h 
cauopaciiiHpHionjerocH warepsiana HcncjiB3yioT CMTB - orach H3BccTKOoy» ^ih ropHbtx h 6ypoBbtx pa6ox. 

CHTB n pHWHt nw, rjxaBHbiM o6pa3oM, npa pa3pymeaim opouawx xpyinutx MaTCpnanoB (cxanbHfaic nopo^u). 

6cT0BKb(X R KCne3o6cT0HHb(X HS^CJXHB, KaMSBHbOC KJX^OK. tylS* fip6tJCm npHpOflHOTO KaMHH. Oh 

npewrrumvurr co6aft noponjroo<Spa3Huft neropiotrafl m HeBopuBoanacHkift uaTepitan, ^ajompft c Bqnofl 
wsjvovnywy pcasqno (pH 12J. npm cutnmBaHHB noponiKa CMTB c bo^oH oopasyrrcn cycneasKH (paficwan 
cuecb). KOTOpan. oynyHB sannra b nmyp. cacnaHHbA b o6t3«tc, no^ncmaiqcM paspymetsoo. c tc^chhcm 

BpCMCHB CXBaTWBacXCH, TBep A CCT, OABOBpCMCHHO yBCTIKHHBaHCb B 0<h>CMC. VBCIDTKHBe o6uCKa - CJICRCXOTC 

rM^pararpsn KounonearoB, bxo^hh^ix b cocxae CMTB, npHBo^HT k pa38MTHJo b xnnype rH^paTaqaoHHoro 
AaBrxexran (6onee 40 NtTIa). riofl ^eflcTBHCM r^paran^oHHono ^aBJicHH« B tchc otfbatTa pa3BHBajcrrc$i 
HanpHZKCHEH, npHBo^KmHc k crx> pa3pymcBHio |3] 

Ecnn cycncH3H» CHTB 3annrb b Tpy6y B3 TcpMOimacrraHHoro MarcpHajia, to ccTb no MaxcpHajia, 
pa3MHr^jaiomerocH npH HarpeBaHBH, 3apepu«Ta3HpoBaTt> kobuu, to wepea 1,5 u HanHercH pcaxqHH c 
Bbi^encHBCu Tama b pactanpcMHcx4 CWTB. Tenna Bsq^ejwicTCM ^ocraTO^HO, vrv6bi pa3orp€Tb Tpy^r A° HO - 
120°C, a »T0 Bbtme moapaTypbi, npH KoropoA, HanpHMcp, nojUOTBneH pasuOT^aercH k npoHBUHcr 
noBwmcHHjTD Ttxyxccrt*. Tpyoa yBcmroraacrcH ^KaKCTpc 6c3 paopyracHHH, a b cnyqac ec 
npcnBapHTCJlbHoro cnycxa b cKBaHHuy b aoay hctcpmcthmhocth o6can^oa kojiohhm c Harorou 
npaxBuacTCfi k o6ca^Hofl wosioBBt, TepMomiacnwHWH uarcpaan npoHmaer B cbhc^ktib Tpaqraiy h nocjic 
oKomanm pcaKiQra h vopuamssanrm TCWUCpaTypbi aaTBCpflceacr h o6ccnc^HBacr Haflwrayio BBonmpoo 

nOBpdKflCHHB B o6cBffBOA KOJTOHHC. 

ripHMCp pcanH3an«H. npcHnanoJKMM, «rro sa rny6wc 400 m sKcnnyaTanaoHHaa aonoHHa ^Hawcrpow 146 mm 
c TannjHBol! ctchox 8 uu KueeT Tpen^ray nnpaHofl 2 uu a ^vnnaofl 2 u. 

Bepyr naraDTH7i«eoBy» rpy6y ^mHoft 4 w c HapyxHMM /jHaneTpoM aa 2 uu weewne BHyrpeHHcro 
AMaMCTpa o6ca«Bofl KonoaBfai b inrrepeane h c rep mcth^d kxtth (t.c. 128 mm) h TonmBHoa ctchoh 6-8 uu. 
3arjiyniaioT bhtkbxb kohcu Tpy6. Totobht eyencrorao CMTB, pjin wo 6cpyr 100 kt nopomsa n 30 ji 
TexHBTiBCKOB Bo/jbi. CycneH3mo 3araaBaioT b nanHarwiCBOByio Tpy6y. repMerH3HpyioT BCpxrotfl Koncn TpytS h 
aa kojtohhc HKT hteh TpocHKc Tpy6y cnycxajoT b 3ony HcrepuenroHOCTH o6caflBoft rojiohhw. 

Mcpc3 1.5 i HavmaercH pcaimnH h uponcxo^irr paoorpes n pa3,ayBaKMC nojiH3TH7icuoBoft Tpy6u annorb 
jvih conpHKocHOBCHHH co cTCHK&MH ofcaoKoft KOTioBHbt. Bonce Toro. nocKQTiusy uarcpnan Tpy6w 
pa3UHr«ieH r oh npoHHKaer m b Tpem^tHy, tblkkm oOpanow ^onojiHMTejibHO ee repMenowpyer. 
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noCJie OKOHHaHHR pCMOjBH. BCTTOpafl flpOTCKfikCT 0,5 - ),0 CKBSJKHHy ocraann»T B DOKOe aa 4 - 5 q /vih 
eoocrauoBncuHH Te&axepaTypbi h 3areepj;cDaHHH nonBsrsuicnoooft TpyCw. 3a*rcM KOJiOHHy HKT rota 

TpOCJXK, Ha KOTCpbtX nnaCTblpb 6bOT CUymCH B CXBAJKKBy, n Off HWW aPT Ha TOBCpXHOCTK B nCBflm tmy 

cnycsanr KonoHHy 6ypK7ibHbix Tpy6 c uanorafiapHTHba* TyptioGypOM. jjonorau mm $pe30ft h paaOypaBacrr 
pepw«rrii3apyx)inHC yanw a cqn.epJKHMoe nanrornncHOBOH Tpytfbi. KonoHHy 6ypisnbHbtx TpytS noAHHMa»T. 
ripoirsooAHT onpeocoBKy o6caflHofl KonoHHbt comacHO AeAcreyxKOHM smcTpyia5*HU- 

ripcawy iuee iva npc^nax^aewono cnoco6a ocHootJDajDTCH Ha tow, «rro noopcjKflcHvic b oocanHofl kqjiohhc 
EE3QJiKpyeTCfi Conee Ha^exHO 3a ctct npoHMKHoaeflRH uaTepnaria nnacrwpH b cram wia Tpcasjmy. K Touy 
ac nnacTbtpb sd chhtcthucgkoto uarcpnana jjonroBewHee. trk km hc nqneepmeH Koppcroro. 

Hctoihhkh KHifropwauHn: 1. BnamcmiH B.A., YMcr<5acB B.T. CnpaaoHHHK Macrepa no Kamrranraouy 
peuomy craaDH. M.. Hejjpsu 1985. c.163. 

2. AoropcKoe caweroifaCTeo N 1601330, CCCP, mi. E 21 B 29/10, 1990 - npoTOTHn. 

3. HacTpyKUHtt no npwuemauno cmoch mBecncoBoft nopHbtx h 6ypocboc pa6or (CMrB). Ha^- AO 
"CTpoHMaTcpaajiw", 7 c. 
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Claims |4>opuyna BaotipereHM]: 

1. Cooco6 DoocxaaooncHHH rcpMcnmocTH ©ocaflBMX kojiohh, BavnoMaiompfl ncpexpwroe sonu 
nerepueroiHOCTH H3ayrpH nnacrapcM. HbtnomitHKbtu b bh^c flcfcopuHpyoioft TpytSu. h pacnmpemc 
nnacrwp* no acrfl Anme nyrcw cooAaram HDOMnwBaro jjaBneraaH. orrjnrouomptoi Ten. vto b Ka**ecree 
ge$opMiipyeMoft Tpy6w nccomoyvrr TpyGy H3 TcpMonnacnWHoro waTcpaana. a K^towHoc AaancaHc 
cooflawT oa cuer pacnmpomH caMopaoorpcoattmeixcH h caMOpacmHpH»n;crocfi warcpwana. KorophiM 
3anonHRK>r TpytSy 10 Tcpuoanacnrmoro uaTcpHJura nep*A nepccpbiTMew 3ohm HerepuenroHocni otfcafliiofl 

KQJTOHHbl. 

2. Cnoco6 no n.l. oTjnrauonjixdcH tcm. trro b icauecTee TcpuonnacTH^raoro naTcpnana HcnaJib3yicrr 
nojoDraneH. 

3. Cnoeo6 no nn.I w 2, OT/nraaioicpftcfl tcu. «ito b KaMocTBc caMopaaoi^peaaioaxerocH b 
caMDpactraip«iot^erocH uaTepnana ncnojn>3y»T CMTB cweo» H3BecTK0By» jyw ropHtix h 6ypoBboc paooT. 
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Drawlng(s) [<JepTexH|: 

XapaKrepwcrwca CUfB 



XapaKTepMCTMKa 


3naMeHwe 


1 . BoAO-CMeceeoe oTHoweHne cycneH3nn 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 ofrbeiwa, t 


1,8 


3. PacreKaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. ITnoTHOCTb cycneH3Hw, t/cm 


1,8 


5. BpeMq Havana peaKqun rw/JpaTauHw npw 




TeMnepaType 20-25°C, mhh 


OKono 90 


6. TeMnepaTypa caMopa3orpeBaHHP, °C 


6onee 100 


7. CMeoneHMe ksmhp c Tpy6ofi, MOa 


5,0 


8. ConpoTMBneHne ksmhr 4>KJibTpaqMM boaw, Mna 


6onee 60.0 


9. flaBneHwe npw pacwMpeHMM, Mna 


flO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 



l 



RU2105128C1 



borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ,in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 X A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 14 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu ? 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh robot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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